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Bunbl yueOHOI nesTenbHOCTH 2 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
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OO0mmas TpyJI0€MKOCTh 108 108 4acoB
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3auer 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ocBocHUE CTYACHTAaMU TCOPCTUYUYCCKUX 3HAHUU H MNpPpakKTUYCCKUX HABBIKOB B obmactu
ITaHUPOBAHUA SKCIICPUMCHTA.

1.2. 3agauy AUCHUILIUHBI

1. 0O3HAaKOMUTHCSA C COBPEMEHHBIMH METOJaMHU IJIAHUPOBAHUS OJHOPAKTOPHBIX H
MHOT0(aKTOPHBIX IKCIIEPUMEHTOB.

2. BbIpa0OTaTh HaBBIKU IUIAHUPOBAHUS U MOCTAHOBKH SKCIIEPUMEHTA U BepUPUKALIUN OTyUYEHHBIX
JAHHBIX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

Monyne quctumiui: Crienmanu3upoBanueiii Moaynb (hard skills — HS).

Nunexc qucuumiuael: 51.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

KoMmeTermms WNHauKaTopsl JOCTHKEHHS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMITETEHIIHH JTVCIUTUTAHE
YHuBepcaibHble KOMIETEeHIIUH
YK-2. Cnocoben VYK-2.1. 3HaeT ocHOBHbBIE 3HaeT JTanbl IVIAHUPOBAHUS SKCIIEPUMEHTA U
YIPaBIATh IPOSKTOM Ha |MOJIENIN )KU3HEHHOTO IIUKJIA | METObl 00pabOTKHU MOIY4YEHHBIX PE3yIbTaTOB
BCEX 3Talax ero IPOEKTa, €ro 3Tamnbl U (asbl,
KU3HEHHOTO LIUKJIa UX XapaKTePUCTUKU U
0COOEHHOCTH
VYK-2.2. Ymeer YMeeT miiaHupoBaTh HIKCIEPUMEHT U
pa3zpabaTbIBaTh U 00pabaThIBaTh MOITYYEHHbIE PE3YIIbTAThI
peanu30BbIBATh ATAIbI U3MEpeHuit
mpoekTa B cepe
npodecCuoHAIbHON
JeSITEIIbHOCTH
VK-2.3. UmeeT HaBbIKK NMeet HaBBIKM TUTAHUPOBAHUS U 00paOOTKH

paboThl B 0071aCTH MPOEKTHOM |pe3yIbTaTOB HKCIIEPUMEHTA B
NESTENIbHOCTH U peau3aluu  |1IpodeCCUOHATBHON AesITeNIbHOCTH
MIPOEKTOB
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VK-3. Crnocoben
OpPTraHHU30BBIBATH U
PYKOBOIUTH pabOTOM
KOMaH/Ibl, BEIpaOATHIBAs
KOMaH/IHYIO CTPATETHI0
JUISL IOCTUIKEHHUS
IMOCTaBJICHHOM 1IN

VK-3.1. 3Haer conepxanue
OpraHu3aliy U PyKOBOJCTBA
JIeATETLHOCTHIO paboyero
KOJUIEKTHBA (IpyMIIbl),
COLIMAIBHO-TICUXOJIOTHIECKUE
XapaKTepUCTHKHU paboyero
KOJUIEKTHBA (IpyMIIbl),
OCHOBBI TIOZJICPKAHHS
HpPaBCTBEHHBIX OTHOIICHHIA B
pabouemM KOJIJIEKTUBE

(rpymre)

3HaeT METOJIMKY IUIaHUPOBAHUS
HKCIEPUMEHTA U II0CIEN0BATENBHOCTD
JIEMCTBUM IPYTHUM JIMLAM, YY4aCTBYIOIIMM B
IIOCTaHOBKE IKCIIEPUMEHTA

VK-3.2. Ymeer
OpraHU30BBIBAThH Pa0OTY
KOJUIEKTHBA (TPYIIIIBI) TSt
JOCTHKEHUS TIOCTABIICHHOM
eI

YMeeT BBITIOJIHATH TNIAHUPOBAHUE
AKCIIEPUMEHTA U pa30neHue ero Ha
COCTAaBJISIONINE, a TAKYKE OPraHU30BaTh
BBITIOJTHEHHE OT/CNIBHBIX ONEpaluid JPYTruMHU
JIAIIAMU

VK-3.3. BnazeeT oCHOBHBIMU
METOJIaMH U IIPUEMaMu
COLIMAJIBHOTO
B3aMMOJICHCTBHS U pabOTHI B
KOMAaHJI€E, a TAK)Ke€ METOJaMU
OpraHu3aIy padoThl
KOJUIEKTHBA (TPYTIIHI)

Bnaneer merogamu u npuémamu
pacnpenesneHus 3a1aHus B Ipyniie Jull ¢
YYETOM MHTEPECOB YUYACTHUKOB IPYIIIIbI

OomenpodeccuoHaNbHbIE KOMIIETEHIIMU

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM TUCHUIIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 3 3a4eTHBIX enuHull, 108 akameMuueckux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B

tabmuue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YUYSOHOU eI TeIbHOCTH
Buapl yaeOHOI AesTENBHOCTH Beero | Cemectpet
4acoB 2 ceMecTp
KonTakTHas aynuTopHasi padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4aOIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ npenojasarejieM, BCcero
[ToaroroBka k 3auery 12 12
[ToaroToBka K TECTUPOBAHUIO 12 12
BerlnosiHeHNE NPaKTUYECKOTO 3a4aHUS 20 20
BelnonHEHNE TBOPYECKOTO 3a1aHUS 12 12
[TpoBeaeHne MHGOPMAITMOHHOTO ITOMUCKA 6 6
ITonroroBka MyJIbTUMEAUIHON NIPE3EHTALUN 6 6
[ToaroroBka Kk AUCKyCCUHU 4 4
Oo0mas Tpyn0eMKoOCTh (B 4acax) 108 108
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Oo0uas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JIesTeIbHOCTH NMPUBECHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHbHOCTH

Bcero yacos
Jlex. | Ilpak. | Cawm. dopmupyembie
HasBanus paznenos (Tem) JUCHUILTNHBI (6e3
3aH., 4| 3aH., 4 | paod., g KOMIIETEHI[NHA
HK3aMEHa)
2 cemecTp
1 MaTtemaTrueckuii annapar 12 8 18 38 YK-2, VK-3
TUTAHUPOBAHUS HKCIIEPUMEHTA U
00paboTKH pe3yabTaTOB U3MEPEHUI
2 [IpumeHeHne METOI0B MOAEIUPOBaHus (4 8 42 54 VK-2, VK-3
JUTS TUTAaHUPOBAHHS U ONITUMH3AIIAN
HKCIIEPUMEHTA
3 MeTtoas! BepuuKaluu pe3yabTaToB 2 2 12 16 VK-2, VK-3
HKCIIEPUMEHTOB
Htoro 3a cemectp |18 18 72 108
Uroro|18 18 72 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TabymIe 5.2.
Tabmmumma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIIMHBI (B T.Y. 11O JCKIIHSIM)
TpynoemkocTsb
(JIeKITMOHHBIE
3aHATHUSA), U

HasBanus paznenos (Tem) Copnepxanue pa3enoB (TeM)
JAUCHUITIIMHBI JUCHUITIIMHBI (B T.4. I1I0 HCKHI/IEM)

dopmMupyemsie
KOMIIETEHIIUHN

2 cemecTp

1 MaremaTuueckuii Metoauka pu3nyecKoro 12 VK-2, VK-3
annapar IUIaHUPOBAHUS sKcniepuMeHTa. Beibop

IKCIIEPUMEHTA U U3MEPUTENIBHBIX PUOOPOB.
00paboTKU Pe3yIbTaTOB O6paboTka pe3yabTaToB

U3MEpPEHU skcriepuMenTa. CpaBHEHUE
pe3yIbTaTOB Pa3HBIX CEPUM
n3Mmepenuil. Kpurepun Crbronenra u
@uiepa. OLeHKa NOTrPEIIHOCTH
KOCBEHHBIX U3MepeHuil. BbiOop mara
skcriepuMenTa. Iloctpoenne MaTpuibl
iaHupoBaHus. J{poOHbIN (akTOPHBIHA
skcnepuMeHT. LlenTpanbHbie
koMmno3uiimoHHsie ianel: [IKOII u
HKPII. Matpuus! Iu1aHUPOBAHHUS.
JlocToMHCTBA U HEAOCTATKY IUIAHOB.

HUroro 12
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2 [IpumeHeHEe METO/I0B Teopust pa3sMeEpHOCTH U TEOPHUS 4 YK-2
MOJIETTUPOBAHUS IS no100us Jyis JIaHUPOBAHUS
IUTAHUPOBAHUS U AKCIIEpUMEHTa. MeToAbl HOCTPOEHUS
ONTUMMU3ALNU MaTeMaTHUYECKUX MOJIEJIEN U HATypHOE
JKCIIEPUMEHTA MOJIETTUPOBAHUE.
Hroro 4
3 Mertoabl Bepudukanuu | MeToJ paHroBOH KOPPEIALHH. 2 YK-2
pE3yJIbTAaTOB OnHO(aKTOPHBIN JUCTIEPCUOHHBIH
IKCIIEPUMEHTOB aHaJIN3.
HUroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmume 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)
HazBanus paznenos | HamMeHoBaHue npaktudeckux 3aHsatuid | Tpygoemkocts, | dopmupyemslie
(TeMm) AMCUUIIITUHBI (cemHrHapoOB) q KOMITETEHIIUH
2 cemecTp
1 MaTematuueckuii Pacuét norpemnocreii u 2 YK-2
arnmapar MIAHUPOBAHUS | HEONPENEIEHHOCTEN U3MEPEHUN U HX
AKCIIEPUMEHTA U CPaBHUTEJIbHBINA aHAINU3
00pabOTKH Pe3yNIbTATOB  |[IpuMeHeHHe METOIOB TEOPUH 2 YK-2, VK-3
M3MEPCHUH pa3MepHOCTel 1 Teopuu moa00us B
IUTAHUPOBAHUM YKCIIEPUMEHTOB
ITocTpoeHne MaTpull IIIaHUPOBAHUSA 2 VK-2, VK-3
JKCIIEPUMEHTA
CraTucTUyecKre pacrpeiesieHus B 2 VK-2, VK-3
IUTAHUPOBAHUH SKCIIEPUMEHTOB
Uroro 8
2 IIpumeHeHne MeTo10B |MareMaTudeckue MOAENu U 2 VK-2, VK-3
MOJIETTUPOBAHUS IS IUTAHUPOBAHME IKCIIEPUMEHTA
IIJTAaHUPOBAHNA U HarypHoe MmozaennpoBanue B 2 YK-2, YK-3
ONITUMHU3 AN IJIAaHUPOBAHUU U ONTUMHU3AUN
9KCIICPUMCHTA JKCIIEPUMEHTOB
IIporpaMMHBIE IPOAYKTHI 1S 2 VYK-2, VK-3
MOJIEJIMPOBAHUs, INIAHUPOBAHUS U
ONTUMHU3ALMH IKCIIEPUMEHTA
ITocTpoeHne Moaeny dKCIEpUMEHTA 2 VK-2, VK-3
Hroro 8
3 Metoas! Bepudukanuu | PaccMoTpeHne OCHOBHBIX MOAX0JI0B K 2 YK-3
pE3yJIbTaTOB BepU(DUKALINU SKCTIEPUMEHTAIBHBIX
IKCIEPUMEHTOB pE3yJIbTAaTOB
HWroro 2
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IIaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Buabl caMoCTOSITENIbHOM PabOThI, TPYA0EMKOCTh B (pOpMHpYEeMble KOMICTCHIIHN
HasBanus pasznenos Brzer . Tpynoemkocts, | PopMmupyemblie
(TeM) AMCLMILTHHDI CaMOCTOSITEJIbHOU u KOMITETCHIIH ®opMbI KOHTPOJIS
paboThI
2 cemecTp
1 Maremaruueckuii |IloaroroBka k 3a4yeTy 4 VK-2, YK-3 3auéT
armnapar IloaroroBka k 4 VK-2, YK-3 TectupoBanue
IJITaHKPOBAHHA TECTUPOBAHUIO
SKCHICpUMEHTa 1 Brinonnenune 10 VK-2, VK-3 [MpakTryeckoe
0bpadoTku NPaKTUYECKOTO 3a/1aHKe
pe3yNbTaToB 3a[aHHs
U3MEpEHUI Vitoro 18
2 Ilpumenenue ITogroroska k 3auery 4 YK-2 3auér
METOJ10B Boinonnenue 10 YK-2 [IpakTuueckoe
MOJCTMPOBAHUS MJIS | IpaKTHYECKOTO 3aJIaHNe
TUTAHUPOBAHMSI U 3amanus
ONTHMH3AIMH [ToaroroBka K 4 YK-2 TectupoBanue
AKCIIEPUMEHTA TeCTHPOBAHMIO
Brinosinenue 12 VK-2, YK-3 | TBopueckoe 3agaHue
TBOPYECKOTO 33JIaHUs
[IpoBenenue 6 YK-2, YK-3 WudopmannoHHbIH
MH(OPMaLIMOHHOTO TTOUCK
TOUCKa
IToaroroBka 6 VK-2, YK-3 MyneTumeguiiHas
MYJbTUMEAUNHON Mpe3eHTaLNs
MIpe3eHTAINH
Hroro 42
3 Mertonsl [ToaroroBka K 3auery 4 VK-2 3auér
BepUpUKaIMH IToaroroBka x 4 VK-2 TectupoBanue
pe3yJIbTaTOB TECTUPOBAHUIO
SKCLCPHMCHTOB [ToAroToBKa K 4 VYK-3 Juckyccus
JTUCKYCCUU
Hroro 12
Hroro 3a cemectp 72
Hroro 72

5.7. CoorBeTcTBHE KOMIIETEHIUH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIIUH, (GOPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabyuiie S.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX TPU U3yUEHHH TUCIMILINHBI, U BUIOB

3aHATUN
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Buner yueOHoi
dopmMupyemsie JIEeATEeIIbBHOCTH
@OopMBI KOHTPOJIA
KOMIETEHIINHU Jek. | Ilpak. | Cawm.
3aH. 3aH. pao.

VK-2 + + + 3auér, [IpakTuueckoe 3ananue, TecTupoBaHue,
MynsTuMeauitHas npe3eHranus, TBopueckoe
3aganue, IHpopMamoHHbINH TOUCK

YK-3 + + + 3auér, [IpakTuueckoe 3ananue, TecTupoBaHue,
MynsTumMeuitHas npesenranus, Juckyceus,
TBopueckoe 3ananue, MHPOpMAIIMOHHBIH TOUCK

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbsHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIA MakcuManbHBII MaxcHmaibHEIH
DopMBI KOHTPOJIS 6amn Ha 1-y1o KT ¢ | Gasmr 3a mepuog Oau 32 nepuon Beero 3a
Hayana cemectpa | mexay KT u 2KT mexay 2KT mHa | cemectp
KOHEII ceMecTpa
2 cemecTp
3auét 0 0 25 25
[IpakTHueckoe 3a1anue 5 5 0 10
TectupoBanue 10 5 5 20
MynbTumeauitHas 5 0 5 10
MPE3CHTALIMS
Huckyccus 5 5 0 10
TBopueckoe 3a1anue 0 5 10 15
WHdopMannoHHBIH MOUCK 5 5 0 10
Htoro Makcumym 3a nepuos 30 25 45 100
Hapacratomum utorom 30 55 100 100
6.2. Ilepecuer 02/U10B B OLICHKH 32 TEKYIIHMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aJI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha naTy TEKyIIero KOHTPOISI Onenka
> 90% ot MakcuManbHOI cymMMbl OamnoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbI OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cyMMBbI 0a/IOB B TPAIUIIMOHHYIO M MEXIYHAPOJAHYIO OLIEHKY MPEJACTABIICH B TaOJIHUIE
6.3.
Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIELTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (yIIOBJIeTBopI/ITeJII)HO)7
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Mu¢raxyraunona, ®@. P. [lnanupoBanue u opranuzanus 3KCriepuMenTa : yueoHoe rnocodue / O.
P. Mudraxyraunoa. — Kazanp : KHUTVY-KAMU, 2020. — 256 c. [DnexTpoHHblii pecypc]: — Pexum
nocrytma: https://e.lanbook.com/book/193510.

2. Myxaués B.A. [InanupoBanue u o0paboTKka pe3ysbTaTOB SKCIIEpUMEHTa: Y4yeOHoe nocodue. —
Tomck: ToMckuil rocyjapcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIEHUS U PaJAUO3NEKTPOHUKH, 2012, —
116 c [DneKTpOHHBI I pecypc]: — Pexum pocrymna:
https://miel.tusur.ru/dwn/umo/id/1510560c7f98/f/PE_lec.pdf.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Ka3akos, A. B. [InanupoBanue skcepuMeHTa U U3MepeHue GU3NYecKUX BEJIUYHUH : yuyeOHoe
nocobue / A. B. KazakoB. — Ilepms : [THUITY, 2014. — 89 c. [DnexTpoHHBIH pecypc]: — Pexum
noctyna: https://e.lanbook.com/book/160896.

2. [InaHnupoBaHue, opraHu3anusi, NPoOBEJCHUE 3KCIEPUMEHTa U MAaTEHTOBEJEHUE : yuyeOHoe
nocobue / T. B. Psa3zanosa, H. 0. lemuznenko, U. C. ITouekyrtos, O. H. Epemenko. — KpacHosipck :
Cubl'Y um. akanemuka M. @. Pemernéna, 2019. — 88 c. [Dnekrponnslii pecypc]: — Pexxum nocryna:
https://e.lanbook.com/book/147489.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. IlmanupoBaHue PKCIIEPUMEHTA : MeToaudeckue ykazanus / cocraBurenb JI. C. [Ipoxackko. —
Yensbunck : IOYpl'Y, 2017. — 33 c. [DnekTpoHHBIH pecypc]: — Pexum ngoctymna:
https://e.lanbook.com/book/197836.

2. Myxauép B.A. [lmanupoBaHue 3KcrepuMeHTa: YueOHo-MeToaudeckoe nocobue. - Tomck:
ToMCKHI rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U paauoldaekTpoHuku, 2016. - 14 c.
[OneKkTpOHHBIH pecypc]: — Pexum gocTymna:
https://miel.tusur.ru/dwn/umo/id/150686346989/f/PE_pract.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMI ¢ HAPYIIEeHUSIMH 3PEeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI U TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUS IUJISl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THUIA, TOMEIIEHUE IS TIPOBEACHHS TPYIIIOBBIX U
WHIMBHTyaJIbHBIX KOHCYJIBTALUH, TIOMEIICHUE JJIs1 TPOBECHHS TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOYHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 125 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- nTepakTuBHAs MaHeb;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacth, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUECHBI K ceTu «MHTepHEeT» U 00ecneynuBaloT JOCTYI B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

OcBoeHME AUCUUILIMHBI JIMIIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISICTCS C UCIIOIB30BAHUEM CPEACTB 00y4EHHs OOIIEro U CTIEIHAIbHOTO Ha3HAYCHUSL.

[Ipu 3aHATHAX ¢ O0y4yarOUIMMHCA C HAPYWIEHUSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHUE
3BYKOYCHJIMBAKOIIEH amnmaparypbl, MYJbTUMEIUNHBIX CPEACTB U JIPYTUX TEXHHYECKUX CPEICTB
npuema/mepenaun yaeOHoi HHGOPMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOPOH 3aHUMAIOTCSI 00ydJarouuecs ¢ HapyImeHHEeM CiIyXa, 000py/10BaHa KOMIIBIOTEPHOH TEXHUKOM,
ayITMOTEXHUKOM, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 MaTemarudeckuii anmapar VK-2, YK-3 3auét [Tepeuens BOIpOCOB IJ1st
IUTAHUPOBAHMSI SKCIIEPUMEHTA U 3a4era
00pabOTKH Pe3yIIbTAaTOB IIpakTuyeckoe TeMbl MpakTUYECKUX 3aJaHUI
U3MEpEHUI 3aJjaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 [TpuMeHeHue METOI0B VK-2, VYK-3 3auér Ilepeuenb BOITPOCOB AJIst
MOJIETTUPOBAHUS IS 3a4dera
[IJTaHUPOBAHMA M ONITHMH3ALMN IIpaxTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
SKCIICPUMCHTA 3aJlaHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Mynstumenuitnas |[IpumepHsiil nepedeHs TeM
IIPE3CHTALNSA JUISL MyJIbTUMEIUAHBIX
Mpe3eHTalUIA
TBopueckoe IIpuMepHBIii IEpeyeHs TeM
3aJjaHue JUIsl TBOPUECKUX 3aJaHUN
WNudopmannonsslii | Bux nHpopMannoHHOTo
MOMUCK IIOMCKA, IIEPEUYCHb 3a1a4
MH(OPMALMOHHOTO MTOUCKA U
COJZIepKaHUE 3aJ1aHUs 110
BUJIaM I1OMCKa
3 Metoas! Bepudukanuu YK-2, YK-3 3auér Ilepeuenb BOIIPOCOB IJIst
pE3yJIbTaTOB dKCIIEPUMEHTOB 3a4yeTa
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
Huckyccns [IpuMepHBIii IepeyeHs TeM
JUISL IUCKYCCUI

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. KakoB ¢u3nueckuit CMBICI CTaHAAPTHOU (CPEIHEKBAIPATUIHON ) IOTPEITHOCTH?
1) ucnonp3yeTcs npu J11000M 3aKOHE paclpeieeHHsl CIyYalHbIX BEJIUYUH;
2) XxapaKTepHu3yeT MOTPEIIHOCTh METOAAa U3MEPEHUHN M KaXKA0T0 OT/IEIbHOIO U3MEPEHHUS;
3) UMeeT CMBICIT CpeTHEKBAIPAaTUYHOM MOTPEIIHOCTH CpeAHeapu(PMETHUECKON BETUUNHBL;
4) xapaKTepu3yeT CUCTEMaTUUECKYIO ITOTPEIIHOCTb.

2. Kakoii ¢u3uuecKuid CMBICT HMEET CpEeIHEKBaJApaTHYHAs MNOTPEIIHOCTh CPEIHETO
apupMeTHIeCcKoro?
1) xapakTepu3yeT NOTPEIIHOCTh METOa H3MEPEHHU;
2) XapakTepu3yeT CUCTEMATHUECKYIO TOTPEIIHOCTbD;
3) xapakTepH3yeT CIy4aiHylo MOTPEeIIHOCTh CPEAHETO apU(PMETHUECKOTO;
4) ucrnonb3yeTcs Ipu JI0O0M 3aKOHE pacIipeiesICHHs CTy4yalHbIX BEJIUYUH.

3. B kakux ciayyasix mpH 3alUCH CYMMapHOW MOTPEIIHOCTH M3MEPEHUN MCHOJb3YEeTCs OJHA
3Havamas nudpa?
1) Bcerna, aTa uudpa cCOOTBETCTBYET pa3psy COMHUTEIbHON BETUYHMHBI;
2) apudmeTHyecKre BbIYUCICHHS TOTPEIIHOCTH MMPOU3BOIAT, UCIOIb3YS TPU 3HAYAIIUE
1uGpsl (IpU 3TOM NOTPELIHOCTh BHIUUCICHHUM He peBbliaeT 1%): eciu nepBas 3HavyaIas
nrdpa MEHbIIIE YETHIPEX;
3) ecnu mepBas 3Havaas udpa oomble TPEX;
4) ecnu niepBas 3Havamas nudpa 6oJbIe MATH.

4. Yto Takoe JOBEPUTEIbHbBIA UHTEPBAI?
1) uHTEpBaN 3HAYEHU, BHYTPH KOTOPOTO HAXOATCS PE3YIbTaThl U3MEPEHHH C 3aJaHHOU
JIOBEPUTEIHHON BEPOATHOCTHIO;
2) BEpOSATHOCTH (Y4acTOTA) MOSBJICHHS TAHHOTO Pe3yjIbTaTa U3MEPEHUN;
3) uHTEepBaj 3HaYEHUM, BEPOSITHOCTD MMOMNAaHUsI BHYTpPh KOTOporo pasHa (0,95;
4) “HTEpBAJI 3HAYCHHM, BEPOSTHOCTH TOMAIaHus BHYTPb KoToporo paBHa 0,997.

5. Kako#i puzmdeckuii cMpici ko3¢ duiinenTta "curma" B HOpMaJIbHOM 3aKOHE pacipeneeHus?
1) BepoATHOCTD MONaJaHNs BHYTPb JOBEPUTEIILHOTO UHTEpPBaja pe3yIbTaTOB U3MEPEHU;
2) nucniepcust (pa3dopoc) pe3yIbTaToOB U3MEPEHHH X;
3) cpenHee KBaApaTUYHOE OTKJIIOHEHHE BETUYUHBI X;
4) noBepuUTEIBHBIN HMHTEPBAJI TIPH TOBEPUTEILHOM BeposaTHOCTH 0,95

6. Campblii TPOCTOM CIIOCOO BBISBIICHUS Han00JIee CYIIIECTBEHHBIX (DAaKTOPOB, BIUSAIONINX Ha
HCClIelyeMbIi MpOoIecc:
1) Metox ciyqaitHoro 6anaHca;
2) METOJ paHTOBOM KOPPEIAINH;
3) MeTO IEHTPAIbHOIO0 KOMIO3UIIMOHHOTO POTOTA0EIBHOTO IJIaHa;
4) MeTo/1 LEHTPATHLHOTO0 KOMITIO3UIIMOHHOT'O OPTOTOHAJILHOTO I1JIaHa.

7. K kaxoii rmaBHOM omMOKe MPUBOIUT HEMPABUIILHBIN BRIOOP MHTEpBAJIa BAPLUPOBAHUS
uccaeayemoro (axropa?
1) HempaBUIIbHAS OIIEHKA TOJBKO KOA(PHUIIMEHTa B3aMMOICHCTBHS UCCIIETyEMbIX (DAaKTOPOB;
2) HeTpaBWJIbHBIN BEIOOP MAaTEMaTUYECKOW MOJICIIH;
3) HempaBUIIbHAS OIlEHKA BCeX KO3(PPHUIIMEHTOB BIUSHUS B BBIOpAHHON MaTEMaTHYECKON
MOJIeJH (3aBBILICHHBIE WJIM 3aHWKEHHbIC 3HAUCHHUS);
4) HempaBWJIbHAS OIICHKA YKCJIa OMBITOB.

8. B maTeMaTnyeckoi CTaTUCTUKE CYLIECTBYET MOHATHE «CTaTUCTUYECKUM Becy. Kakas BennunHa
AQHAJIOTMYHA ATOMY MOHATHIO B TEOPUU MOTPEIIHOCTEN U3MEPEHUI?
1) moBepUTEIbHBIA HHTEPBAT;
2) noBepuTeNbHAs BEPOSITHOCTH;
3) cpennee apudmeTHIECKOE H3MEPSAEMON BETUINHBI,
4) cpenHss KBaApaTUUHAs MOTPEIIHOCTh CPEAHETO apU(PMETHUECKOTO.

9. JlomycTuM, 94TO 3aBUCUMOCTh PYHKITHs OTKIUKA (Y) OoT uccneayembix ¢hakTopoB (X)
KBajpaTHyHas. Yemy JOKHO ObITH paBHO MUHUMAJIbHOE YUCIIO YPOBHEH BapbupOBaHUs?
1) 2;
2) 3;
3) 4;
4) 5.

10. Kaxkwue pe3yiabTaThl U3MEPEHUI CUUTAIOTCS TPYOBIMH U UX CJIETYET OTOPOCHUTH?

1) BepOsITHOCTH TOSIBJICHUS TAKOTO pe3yibTaTa MeHbIe 0,9;
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2) BEpOSTHOCTH TOSIBJICHUS TAKOTO pe3yibTaTa MeHbIe 0,5;
3) BepOsATHOCTH MOSIBJIICHHS TAKOTO pPe3ysibTaTa MeHbIe uwin pasuo 0,01;
4) BEpOATHOCTH TOSIBJICHUS TAKOTO pe3yJIbTaTa MeHbIe win paBHo 0,1.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

IToHsATHE MOTPEMIHOCTEN U HEONIPEACIIEHHOCTEN U3MEPEHU.
OCHOBBI TEOPHH aHAJIN3A PA3MEPHOCTEN (PU3NUECKUX BETUYMH.
OCHOBBI TEOpHH MTOJO0US U €€ IPUMEHEHHE.
[TonHbIi aKTOPHBIN FIKCIIEPUMEHT.
JpoOHbIN (aKTOPHBII SKCIIEPUMEHT.
[IpaBuia nocTpoeHUs MaTpHULl IJIAHUPOBAHUS SKCIIEPUMEHTA.
Kpurepun Crpronenrta u ®umepa.
MeToabl BBISABICHUSI HanboJiee CyHIECTBEHHBIX (DAaKTOPOB, BIUAIOUIUX HA HCCIENYyEeMBIH
pouecc.

PR D=

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

. Pacuér norpemrHocTed U HEONPEAEIEHHOCTEW N3MEPEHUHN U X CPAaBHUTEJIbHBIN aHAIU3

. [IpumeHeHne METONOB TEOPUU pasMEpPHOCTEH M TEOpUH MOA0OHS B MJIAHUPOBAHUHU
HKCIIEPUMEHTOB

[TocTpoenue MaTpull IITAHUPOBAHUS SKCIIEPUMEHTA

Craructuueckue pacnpe/iesieHus B INIAHUPOBAHUH SKCIIEPUMEHTOB

. [IporpammHuble makeThl 1)1 IAHUPOBAHUS SKCIIEpUMEHUTA

N —

oW

9.1.4. [IpuMepHBIH NepevYeHb TeM AJIsi MyJIbTHMeINHHBIX MPe3eHTAIHI

OcCHOBHBIE TEPMHUHBI M TPUHLUIIBI PACYETOB MOTPEIIHOCTH U HEONPEACIEHHOCTH.

Merton aHanu3a pa3MEpHOCTH B IUNIAHUPOBAHUU HKCIIEPUMEHTA.

[TnanupoBaHue HKCIIEPUMEHTA M HATYPHOE MOJICTMPOBAHNE Ha OCHOBE TEOPHH MOI00US.
[TnanupoBanue u 06pabOTKa pe3yabTaTOB HKCIEPUMEHTA Ha OCHOBE MPOTPaMMHBIX TAKETOB C
OTKPBITOH JIMLICH3UEH.

5. Ilpo6aembl BepupUKAILMK PE3YIbTaTOB SIKCIIEPUMEHTA.

L=

9.1.5. IlpuMepHBIii IepevyeHb TeM 1JIs1 TBOPUYECKHUX 3a]aHUi

1. ChopmynupoBaTh U C TOMOIILIO METOJA aHAJIM3a PAa3MEPHOCTEH PEIIUTh OJHY U3 3aaad
MAarucTepCcKoON JUCCepTaluH.

2. ChopmynupoBaTh U C MOMOIIBIO TEOPUH MOJOOUS PEMIUTh OJHY M3 3a7lad MarucTepPCKOu
JUCCepTaliu.

3. Pa3paborats MaTpully MJIAHUPOBAHUSA SKCIEPUMEHTOB JJIsI BHIINOJIHEHUS MarucTepcKoi
JUICCepTallu U Ha €€ OCHOBE OIPEIEIUTh ONTUMAIIbHbIE PEXKUMBI.

4. BBINOTHUTH SKCIIEPUMEHTAIBHBIE H3MEPEHUSI HECKOJIBKUX BeMW4YnH (He MeHee 10 n3mepeHuit
JUISl OTHOM BEJIMYMHBI) IO MarucTepCcKo quccepTaluy, HA OCHOBAaHUU MOJYYEHHBIX JaHHBIX
paccuuTaTh NOTPEUIHOCTh U HEOMPEIEIEHHOCTh MOTYYSHHbIX 3HAUEHUHN BEIUYUH.

5. llpeanoxuTh METOAUKY BepU(UKALUU [AaHHBIX, MNOJYUYEHHBIX MPU BBHINOJIHEHHUU
MaTEMaTHYECKOro MOJICIUPOBAHUS MPU MOJArOTOBKE MaruCTEPCKOM uccepTaluu.

9.1.6. Buag un¢gopmManuoHHOr0 NMONCKA, NepevyeHb 3a1a4 HHPOPMALMOHHOIO MOUCKA U COJIEPKAHUE
3a/laHus 0 BUAaM MOMCKA

BBINOTHUTE MOUCK HAYUHBIX ITyOJIUKAIMA IO OJTHON U3 MPEATIOKEHHBIX TEMATHK:

IIpou3BOACTBO CBETOAUOIOB.

IIpou3BOACTBO TPAH3UCTOPOB.

M3rorosieHue NOIyNpOBOJHUKOBBIX CCHCOPHBIX HJIEMEHTOB.

BeIpamuBaHue oIyIpoBOIHUKOBBIX KPUCTAJUIOB.

BeIpamyBaHue ONTUYECKUX KPUCTAILIOB.

CBobOonHas Tema (IO TeMe MOATOTABIMBAEMON MaruCTEPCKON AucCepTallUM HIM paHee
sanumienHoit BKP Gakanaspa).

SAINAIE o e

Coneprxkanue 3aa4 MOUCKA:
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1. BeimosHUTh MOUCK B ceTH MHTEpHET ¢ MCIOIb30BAaHUEM JOCTYIHBIX MOUCKOBBIX CUCTEM U
oubnuorpaduyeckux 06a3 AJaHHBIX HE MeHee 3 MmyOJHMKaIuii B NEPUOIUICCKUX U3TAHUIX TI0
MPEIJI0KEHHON TEMATHKE.

2. Ompenenuthb, KAaKMe METO/IbI IUTAHUPOBAHUS SKCIIEPUMEHTA ObLIN MCIOJIb30BaHbl B TOCTAHOBKE
3aJ]a4uM UCCIEeI0OBAaHUS B KaX 10 MyOIUKaIiH.

3. Omnpenenutb, KakKue METOJbI 0OpabOTKU pe3yIbTaTOB IKCIIEPUMEHTA OBLIIM UCIOJIb30BaHbI MPU
MHTEPIIPETAllMU PE3YJIbTaTOB B KAXK/I0M MyOIMKALIHUH.

4. OnpenenuTb, Kakue MeTOAbl BepUPUKAIUU TMOJYUEHHBIX AAHHBIX OBIIM NPUMEHEHBI B
UCCJIETOBaHMSIX.

5. ChopmynupoBaTh, KaKhue M3 HCHOJIB30BAHHBIX B ATHUX paboTax METOAOB MJIaHUPOBAHUA,
00paboOTKHU pe3ysIbTaTOB IKCIIEPUMEHTA, a TAKKE UX BEpUDHUKAIIMH MOTYT ObITh MPUMEHEHBI B
Baiei pabore.

9.1.7. IllpuMepHBIii NepevYeHb TeM AJIs1 AUCKYCCHIt

1. Ucnonp30BaHuE TEOPUM MOTPEUIHOCTEN HM3MEPEHUN MAJIs BBINOJIHEHUS MarucTepcKoil
JCCEpTaLUH.

2. IlepcnieKTUBBI UCNOJIB30BAaHUS MOHATHS "HEONPEAECIEHHOCTh U3MEPEHUN" NI BBIIOJIHEHUS
MarucTepCKON AUCCEPTALIUH.

3. Mcnonb3oBaHuE METOJ0B IJIAHUPOBAHUSA DKCIEPUMEHTOB I BBIIIOJHEHHMS MarucTepcKoil
JCCEPTaLUH.

4. Vicnonp30BaHME NPOrPAMMHBIX MAKETOB JUIsl MOAEIMPOBAHMS IPU BBIIOJHEHUU MarucTepCKou
JCCepPTALMU U METOBI BepUPHUKAIIMHA MOJIEIIEH.

5. Onenka Haunbosee CylmeCTBEHHbIX (PaKTOPOB U CBSI3aHHBIX C HUMHU BO3MOJKHBIX OLIMOOK MpPH
BBITNIOJTHEHUM MaruCTepCKON IUCCEPTALMH.

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI
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JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbI, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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